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1 Homework Exercises

Reading:Fromtext, Chapterl, sectionl.2and1.3.
Write up andturnin thefollowing exercises:

1. Do exercisel.9in thetextbook.

(define (+ a b)
(if (=ano0)
b

(inc (+ (dec a) b))))

(+ 4 5)

Sol uti on:

(inc (+ 3 5))

(inc (inc (+ 2 5)))

(inc (inc (inc (+ 1 5))))
(inc (inc (inc (inc (+ 0 5)))))
(inc (inc (inc (inc 5))))
(inc (inc (inc 6)))

(inc (inc 7))

(inc 8)

;value 9

This process is recursive.

Part 2:
(define (+ a b)
(if (=ao0)
b
(+ (dec a) (inc b))))

(+ 4 5)
Sol uti on:
(+ 3 6)
(+27)
(+ 1 8)
(+ 09)
;value 9

This process is iterative.
2. Do exercisel.1lin thetextbook.

(define (fn-recurs n)
(if (<n3)
n
(+ (fn-recurs (- n 1)) (* 2 (fn-recurs (- n 2))) (* 3
(fn-recurs (- n 3))))))



(define (f n)
(define (f-iter a b ¢ count max)
(if (> count nax)
c
(f-iter bc (+ (* 3a) (*¥ 2b) c) (1+ count) nmax)))
(if (<n3)
n
(f-iter 01 2 3 n)))

. Do exercisel.16in thetextbook.

(define (square x) (* x x))
(define (even? n) (= (remainder n 2) 0))
(define (func b n) (iter 1 b n))
(define (iter a b n)
(cond ((=n 0) 1)
((=n1) (* ab))
((even? n) (iter a (square b) (/ n 2)))
(else (iter (* ab) b (- n1)))))

. Do exercisel.19in thetextbook.

(define (fib n)
(fib-iter 1 0 0 1 n))

(define (fib-iter a b p q count)
(cond ((= count 0) b)
((even? count)
(fib-iter a
b
(+(pp (*aa))
(+(*qaq) (*2q9p))
(/ count 2))))
(else (fib-iter (+ (* bqg) (* aqg) (* ap))
(+ (* bp (*aaq))
p
q
(- count 1))))
. Do exercisel.26Louis’s procedurexpmodis in O(n) time becausde callsexpmodtwice to dothemultiplica-
tion insteadof calling expmodonceandsquaringt.

. Do exercisel.30in thetextbook.

(define (sumiter terma next b)
(define (iter a result)

(if (> ab)
resul t
(iter (next a) (+ result (terma)))))
(iter a 0))



7.

10.

11.

Do exercisel.32in thetextbook.

(define (accumul ate conbiner null_value terma next b)
(if (> ab)
nul | _val ue
(conmbiner (terma) (accunulate conbiner null _value term (next a) next b))))

(define (accumul ate conbiner null_value terma next b)
(define (iter a result)
(if (> ab)
result
(iter (next a) (combiner result (terma)))))
(iter a null _value))

. Do exercisel.41in thetextbook.

(define (inc n)
(+1n))
;' Val ue: inc

(define (double fn)
(I ambda (x)
(fn (fn x))))

: Val ue: doubl e

((doubl e inc) 5)
; Value: 7

(((doubl e double) inc) 5)
; Val ue: 9

(((doubl e (doubl e double)) inc) 5)
; Val ue: 21

. Exercise5.1They arethe sameexceptfor the syntacticsugar

Exercise5.2 If every word wasencryptedseparatelytherewould only be the problemof breakingthe private
key andit couldbe doneon ary partof the messagsincethe encryptiononly depend®n the privatekey. This
would beeasietto crackby finding a patternthanonly having a uniquerelationship(themessagendthe private
key) onjustoneelementof themessage.

Exercise5.3 You shouldencryptandthen sign the messagesThe reasonis thatif you apply your signature
on eachword’s codeandthenencryptthemyou have introduceda commonnumberto eachword which will
malkeit easierto find a pattern.Also, if youonly sendthecompressedmallerumberit would beincreaseyour
chance®f having it cracledsincethe smallerthe numberthe easietit is.



